Tumor necrosis factor alpha increases and alpha-melanocyte-stimulating hormone reduces uveal melanoma invasion through fibronectin.
Iris melanomas are less likely to metastasize than posterior compartment melanomas. The anterior chamber of the eye is an immunosuppressed microenvironment where a wide range of immunosuppressive factors in aqueous humor contribute to the immune privilege. One such factor is alpha-melanocyte-stimulating hormone, a potent anti-inflammatory neuropeptide that exhibits efficacy in many studies of acute and chronic inflammation. The aim of this study was to investigate whether the different metastatic behavior of iris melanomas versus posterior compartment melanomas might be explained by the differing immunosuppressive/anti-inflammatory environments of these tumors in vivo. To investigate this hypothesis, we studied the effect of human aqueous and vitreous fluids, of the proinflammatory cytokine tumor necrosis factor alpha, and of the anti-inflammatory peptides alpha-melanocyte-stimulating hormone and melanocyte-stimulating hormone 11-13 (KP-D-V) on the invasion of three human uveal melanoma cell lines through human fibronectin. Fresh aqueous humor samples significantly decreased the invasion in two out of three uveal melanoma cell lines. In contrast, vitreous humor did not reduce invasion. Tumor necrosis factor alpha significantly increased the invasiveness of uveal melanoma cell lines by approximately 50%-80% over 20 h. Full-length alpha-melanocyte-stimulating hormone, at concentrations present in the aqueous humor (10-9 M), as well as melanocyte-stimulating hormone 11-13 (KP-D-V) reduced the invasion of cells through human fibronectin by 45%-50% and also protected uveal melanoma cells from the pro-invasive actions of tumor necrosis factor alpha. These data are consistent with inflammation playing a major role in affecting the metastatic ability of uveal melanomas. Thus, ocular microenvironments that differ in their immunosuppressive/anti-inflammatory properties may influence the invasiveness of developing tumors.